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PURPOSE: To make a switching element small in a leakage current and excellent 
in a non-linear property by a method wherein a silicon nitride thin film is uti- 
lized as an insulator layer and a hydrogen concentration contained in the silicon 
nitride film is made to be small near the interface between the film and a 
first electrode layer. 

CONSTITUTION: Hydrogen concentration of a silicon nitride film 13 is. made 
to be smaller than that of a silicon nitride film 14. And, the silicon nitride 
films are made not to contain an impurity such as oxygen, indium, or the like. 
That is, a first electrode of ITO(Indium Tin Oxide) is made not to be deoxided 
while the silicon nitride film 13 is formed and moreover the film 13 serves 
as a protective film for the first electrode of ITO during the formation of the 
silicon nitride film 14. As the silicon nitride film 13 is as thin as 100 A or so, 
visual light rays can penetrate it without being absorbed. By these processes," 
a switching element which is almost transparent for visual light rays and excel- 
lent in a non-linear property can be easily formed without deoxidizing the 
first electrode of ITO. 
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11: insulating substrate. 15: second electrode 
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PURPOSE: To enable an electrical energy necessary for the laser oscillation 
to decrease by a method wherein an auxiliary electrode is provided to the 
outside of a discharge tube on one primary electrode side and the auxiliary 
electrode is connected to the same potential as the other primary electrode. 

CONSTITUTION: One primary electrode 2 inside a discharge tube 1 and an auxilia- 
ry electrode 4 outside the discharge tube 1 are arranged facing toward each 
other, and the auxiliary electrode 4 is connected so as to be the same potential 
as the other primary electrode 3. As a discharge power source voltage V makes 
the voltage increase drastically before a glow discharge starts, the voltage 
change with time (dv/dt) is large, but once the discharge starts, the voltage 
becomes constant, which is a glow discharge voltage, so that dv/dt is made 
small. The auxiliary electrode 4 is separated from the primary electrodes 2 
and 3 by the wall of the discharge tube 1 and the impedance between them 
is an electrostatic capacitance, wherefore an auxiliary current is supplied only 
when dv/dt is large. As mentioned above, an auxiliary current is made to flow 
between the primary electrodes 2 and 3 and the auxiliary electrode 4 when 
the discharge starts, so that a power consumption is decreased. 
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PURPOSE: To prevent a laser from decreasing in an optical output and a iight 
emitting efficiency by a method wherein a stripe-like multilayer thin film 
containing an active layer is formed on one primary face of a semi-insulating 
substrate and a thin film, whose conductivity type is the same as that of a 
clad layer comprised in the multilayer thin film, is formed adjacently to at 
least one side of the multilayer thin film. 

CONSTITUTION: A laser device is constructed in such a manner that a multilayer 
thin film of double-hetero structure comprising a multiple quantum well layer 
as an active layer 3 is formed on a substrate 1 and a p-type region 8 is formed 
on the part of the substrate 1 other than a stripe-like laser region W in width 
so as to be contacted with the substrate 1, so that carriers are directly injected 
into the active layer 3 from the p-type region 8 and also through a p-type clad 
layer 2. Therefore, a series resistance of the active layer is not increase, conse- 
quently heat release is restrained. In result, the decrease in and optical output 
and a light emitting efficiency are made difficult to occur. 
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